Abstract -This study investigates the strength properties of timbers which are mostly used in the construction field in Cambodia. About 46 species of timbers selected from 4 categories of woods are tested in the laboratory of Institute of Technology of Cambodia. The tests are done to measure the compressive strength parallel to the grain, compressive strength perpendicular to the grain, tensile strength perpendicular to the grain, bending strength and shear strength of each species of timbers. At the meantime, the unit weight, density, humidity and moisture contents of timbers are also measured. The results from the experiments are found that the unit weight of lumbers is very different from one species to another. It could be observed that as the density increases, the various strength properties also increase. Some timbers resist very well under the ground like PHCHEK (Shorea Obtusa), some others resist better in water than others, for example KOKI (Hopea Odorata). The outcome of the study could help students, researchers, construction companies and architects to design and construct wood construction projects more economically, safely and appropriately. The results of this study can be additionally useful for future research and shared with other researchers in different institutions within the region.
I. INTRODUCTION
Everywhere in the world, there are relatively large numbers of trees that are used to produce structural timber. Located in the tropical climate area with monsoon winds, which define two major seasons, hightemperature and humidity, Cambodia covered about 73 percent of the forestry in the 1970s and this amount have drop to 59 percent in 2006 [1] . In Cambodia, woods are distinguished into 4 categories such as luxury wood, first class wood, second class wood and third class wood. Wood is used for agricultural equipment use, energy, other purpose use and especially for the house construction. Mostly in the countryside of Cambodia, many buildings have been constructed with wood than with any other structural materials. Some provinces, districts and villages are called in the names of the trees. These show that the wood is quite important for Cambodian [2] . Compared with other construction materials, in term of mechanical properties, wood is similar to the concrete or steel. It is measured the compressive strength, tensile strength, shear strength and other properties of strength and characteristics [3] .
Wood is one of the oldest and best-known structural materials, and one of the few renewable natural resources. Wood is a desirable material for construction because it requires less energy to produce a usable end product than do other materials. Wood is also extremely versatile. Because wood has a wide range of physical and mechanical properties, species can be selected on the basis of how well they fit the requirements for a particular product [4] . Different from other construction materials, wood is a special one because it grows naturally. Its mechanical properties largely depend on the species, age, location, climate and humidity. Related to its physical properties, wood has different colors and odors. The lumber of some species may be white, black, red, yellow, orange, purple, brown, and green. In addition, its unit weight, strength, density moisture content, and other characteristics are also different. The ability of wood to resist loads depends on a number of factors, including the type, direction, and duration of loading; ambient conditions of moisture content and temperature. The strength properties of wood are of importance in structural design. They are measure of the ability of wood to resist externally applied force which tends to alter its shape, size or result in any other deformation. Mechanical properties determine the applicability of wood in structure as well as many other uses where resistance to bending, compression, tension, shear and other effect of external force is required [5] .
During1930s, a research study conducted by a group of French colonial engineers investigated the wood in Cambodia, Vietnam and Laos. The study investigated more than 52 species of wood on the physical characteristics, mechanical characteristics and use of This paper aim to present the measurement of the strength properties of timbers selected from four groups of woods which is mostly used in construction field in Cambodia. In addition, the study also investigates the characteristics of timbers such as unit weight, density and moisture content of wood. The results of this study can be additionally useful for future research and shared with other researchers in different institutions within the region.
II. METHODS A. Experiments
This study measures the strength properties of timber. Similarly to the concrete, timber is tested: compressive strength, tensile strength, shear strength and so on. In this study, we investigate the following strength properties of timbers: In this test, we measure the compressive strength of the timber by applying the force parallel to the grain (see figure 1 ).
Fig.1. Compression test 2. Compressive strength perpendicular to grain
The second test, we measure the compressive strength of the timber perpendicular to the grain (see figure 2 ). 
Bending test
In the bending mode timber is subjected to compression stresses on the upper part of the beam and tensile on the lower part. The Universal Testing Machine set up with two supports and the center-loading device as shown in the figure 3. The samples were broken on a 3 points fixture with the load frame moving at5 N/second. Tensile strength perpendicular to the grain is a measure of the resistance of wood to forces acting across the grain which then to cause splits or cleavage. Strength of a specimen of wood in this respect is determined by measuring the force required to produce failure. Strength values measured in this manner are of use in estimating the resistance of wood to the splitting action of bolts and other fastenings. Figure 4 shows the shape of the sample. 
III. RESULTS AND DISCUSSION
We test about 46 species of timbers selected from 4 categories of wood. From the diagram results, it is found that when wood is loaded to higher stress levels beyond the elastic range, plastic deformation or failure occurs (see figure 8) . In this study, five strength properties which are commonly used in design purposes are measured including compression parallel and perpendicular to the grain, bending, tension perpendicular to the grain, and shear parallel to the grain. Table 1 . IV. CONCLUSION From the results of these experiments, it found that the unit weight of lumbers is very different from one species to another. It can be observed that as the density increases, the various strength properties also increase. Some timbers resist very well under the ground like PHCHEK (Shorea Obtusa in first class of wood). Some others resist in water than others, for example KOKI (Hopea Odorata in the first class of wood). The mechanical properties of timbers are summarized in table1.
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To the author's knowledge, this research could help students, researchers, construction companies and architects to design and construct wood construction projects more economically, safely and appropriately. The results of this project will be shared with other researchers in different institutions within the region, and will be helpful for them in terms of field of construction.
The further study will be developed and determined the strength standard of timbers in Cambodia.
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